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MC-140 − Matemáticas I
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1. Si f :]−∞, 8[−→ R, f(x) =
√

10− x y g :]0,+∞[−→ R, g(x) = x2 + 4, determinar el dominio
y recorrido de:

a) f ◦ g b) g ◦ f

Solución: Para a)

Dom(f ◦ g) = {x ∈ Dom(g) | g(x) ∈ Dom(f)} = {x ∈ ]0,+∞[ | x2 + 4 ∈ ]−∞, 8[ }
= {x ∈]0,+∞[ | x2 + 4 < 8} = {x ∈]0,+∞[ | x2 < 4} = {x ∈]0,+∞[ | x < 2}

Dom(f ◦ g) =]0, 2[

Una vez encontrado el dominio, conviene escribir la regla de asignación de la función; es decir:

f ◦ g :]0, 2[−→ R , f ◦ g(x) = f(g(x)) =
√

10− g(x) =
√

10− (x2 + 4)

f ◦ g :]0, 2[−→ R , f ◦ g(x) =
√

6− x2

Rec(f ◦ g) = {y ∈ Cod(f ◦ g) | y = f ◦ g(x) ∧ x ∈ Dom(f ◦ g)}

= {y ∈ R | y =
√

6− x2 ∧ 0 < x < 2 ∧ y ≥ 0}
= {y ∈ R | y2 = 6− x2 ∧ 0 < x2 < 4 ∧ y ≥ 0}
= {y ∈ R | 6− y2 = x2 ∧ 0 < x2 < 4 ∧ y ≥ 0}
= {y ∈ R | 0 < 6− y2 < 4 ∧ y ≥ 0} = {y ∈ R | − 6 < −y2 < −2 ∧ y ≥ 0}
= {y ∈ R | 6 > y2 > 2 ∧ y ≥ 0} = {y ∈ R |

√
6 > y >

√
2}

Rec(f ◦ g) =]
√

2,
√

6[

Para b):

Dom(g ◦ f) = {x ∈ Dom(f) | f(x) ∈ Dom(g)} = {x ∈ ]−∞, 8[ |
√

10− x ∈ ]0,+∞[ }
= {x ∈]−∞, 8[ | 10− x > 0} = {x ∈]−∞, 8[ | 10 > x}

Dom(g ◦ f) =]−∞, 8[

g ◦ f :]−∞, 8[−→ R , g ◦ f(x) = g(f(x)) = (f(x))2 + 4 = (
√

10− x)2 + 4 = 10− x + 4

g ◦ f :]−∞, 8[−→ R , g ◦ f(x) = 14− x

Rec(g ◦ f) = {y ∈ Cod(g ◦ f) | y = g ◦ f(x) ∧ x ∈ Dom(g ◦ f)} = {y ∈ R | y = 14− x ∧ x < 8}
= {y ∈ R | x = 14− y ∧ x < 8} = {y ∈ R | 14− y < 8} = {y ∈ R | 6 < y}

Rec(g ◦ f) =]6,+∞[ �.
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2 Ayudant́ıas 09−A y 09−B

2. Si f :]−∞,−2[−→ R, f(x) =
√

3− x y g :]2,+∞[−→ R, g(x) = x2 + 2, determinar el dominio
y recorrido de:

a) f ◦ g b) g ◦ f

Solución: Para a)

Dom(f ◦ g) = {x ∈ Dom(g) | g(x) ∈ Dom(f)} = {x ∈ ]2,+∞[ | x2 + 2 ∈ ]−∞,−2[ }
= {x ∈]2,+∞[ | x2 + 2 < −2} = {x ∈]2,+∞[ | x2 < −4}

Dom(f ◦ g) = ∅ (significa que ningún g(x) está en Dom(f) )

Para b):

Dom(g ◦ f) = {x ∈ Dom(f) | f(x) ∈ Dom(g)} = {x ∈ ]−∞,−2[ |
√

3− x ∈ ]2,+∞[ }
= {x ∈]−∞,−2[ |

√
3− x > 2 > 0} = {x ∈]−∞,−2[ | 3− x > 4 > 0}

= {x ∈]−∞,−2[ | − 1 > x} −→ Dom(g ◦ f) =]−∞,−2[

g ◦ f :]−∞,−2[−→ R , g ◦ f(x) = g(f(x)) = (f(x))2 + 2 = (
√

3− x)2 + 2 = 3− x + 2

g ◦ f :]−∞,−2[−→ R , g ◦ f(x) = 5− x

Rec(g ◦ f) = {y ∈ Cod(g ◦ f) | y = g ◦ f(x) ∧ x ∈ Dom(g ◦ f)} = {y ∈ R | y = 5− x ∧ x < −2}
= {y ∈ R | x = 5− y ∧ x < −2} = {y ∈ R | 5− y < −2} = {y ∈ R | 7 < y}

Rec(f) =]7,+∞[ �.

3. Calcular el dominio y recorrido más amplios para f : Dom(f) −→ R , f(x) =

√
1−

√
1− x2

Solución: En este caso conviene simplificar el problema y ver la función como composición de funciones:

g(x) =
√

1− x2 (Dom(g) = [−1, 1]) , h(x) =
√

1− x (Dom(h) = [−∞, 1]) , f(x) = h ◦ g(x)

Dom(f) = {x ∈ Dom(g) | g(x) ∈ Dom(h)} = {x ∈ [−1, 1] |
√

1− x2 ≤ 1 ∧
√

1− x2 ∈ R}
= {x ∈ [−1, 1] | 0 ≤ 1− x2 ≤ 1} = {x ∈ [−1, 1] | − 1 ≤ −x2 ≤ 0}

= {x ∈ [−1, 1] | 1 ≥ x2 ≥ 0} −→ Dom(f) = [−1, 1]

Rec(f) = {y ∈ Cod(f) | y = f(x) ∧ x ∈ Dom(f)}

= {y ∈ R | y =

√
1−

√
1− x2 ∧ −1 ≤ x ≤ 1 ∧ y ≥ 0}

= {y ∈ R | y2 = 1−
√

1− x2 ∧ −1 ≤ x ≤ 1 ∧ y ≥ 0}

= {y ∈ R | 1− y2 =
√

1− x2 ∧ −1 ≤ x ≤ 1 ∧ 1− y2 ≥ 0 ∧ y ≥ 0}
= {y ∈ R | (1− y2)2 = 1− x2 ∧ 0 ≤ x2 ≤ 1 ∧ 1− y2 ≥ 0 ∧ y ≥ 0}
= {y ∈ R | 1− (1− y2)2 = x2 ∧ 0 ≤ x2 ≤ 1 ∧ 1− y2 ≥ 0 ∧ y ≥ 0}
= {y ∈ R | 0 ≤ 1− (1− y2)2 ≤ 1 ∧ 1− y2 ≥ 0 ∧ y ≥ 0}
= {y ∈ R | − 1 ≤ −(1− y2)2 ≤ 0 ∧ 1− y2 ≥ 0 ∧ y ≥ 0}
= {y ∈ R | 1 ≥ (1− y2)2 ≥ 0 ∧ 1− y2 ≥ 0 ∧ y ≥ 0}
= {y ∈ R | 1 ≥ 1− y2 ≥ 0 ∧ y ≥ 0} = {y ∈ R | 0 ≥ −y2 ≥ −1 ∧ y ≥ 0}
= {y ∈ R | 0 ≤ y2 ≤ 1 ∧ y ≥ 0} = {y ∈ R | 0 ≤ y ≤ 1}

Rec(f) = [0, 1] �.
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4. Si f : R −→ R, f(x) =

{
x2 + 2 si x > 0

x + 2 si x ≤ 0
y g : R −→ R , g(x) = 2x + 5

Determinar el dominio y la regla de asignación de f ◦ g.

Solución:
Dom(f ◦ g) = {x ∈ Dom(g) | g(x) ∈ Dom(f)} = {x ∈ R | 2x + 5 ∈ R}

Dom(f ◦ g) = R

f ◦ g : R −→ R , f ◦ g(x) = f(g(x)) =

{
(g(x))2 + 2 si g(x) > 0

g(x) + 2 si g(x) ≤ 0
=

{
(2x + 5)2 + 2 si 2x + 5 > 0

2x + 5 + 2 si 2x + 5 ≤ 0

f ◦ g : R −→ R , f ◦ g(x) =

{
4x2 + 20x + 27 si x > −5/2

2x + 7 si x ≤ −5/2
�.

5. Si f : R −→ R, f(x) =

x2 − 1 si x ≤ 1
1

x
si x > 1

y g : [0,+∞[−→ R , g(x) =
√
x

Determinar el dominio y la regla de asignación de:

a) f ◦ g b) g ◦ f

Solución: Para a) Dom(f ◦ g) = {x ∈ Dom(g) | g(x) ∈ Dom(f)} = {x ∈ [0,+∞[ |
√
x ∈ R}

Dom(f ◦ g) = [0,+∞[

f ◦ g : [0,+∞[−→ R , f ◦ g(x) = f(g(x)) =

(g(x))2 − 1 si g(x) ≤ 1
1

g(x)
si g(x) > 1

=

(
√
x)2 − 1 si

√
x ≤ 1

1√
x

si
√
x > 1

f ◦ g : [0,+∞[−→ R , f ◦ g(x) =

x− 1 si x ≤ 1
1√
x

si x > 1

Para b):

Dom(g ◦ f) = {x ∈ Dom(f) | f(x) ∈ Dom(g)}

= {x ∈ R | (x2 − 1 ∈ [0,+∞[ ∧ x ≤ 1) ∨ (
1

x
∈ [0,+∞[ ∧ x > 1)}

= {x ∈ R | (x2 − 1 ≥ 0 ∧ x ≤ 1) ∨ (
1

x
≥ 0 ∧ x > 1)}

= {x ∈ R | (x2 ≥ 1 ∧ x ≤ 1) ∨ (
1

x
> 0 ∧ x > 1)}

= {x ∈ R | x ≤ −1 ∨ x > 1}

Dom(g ◦ f) = [−∞,−1] ∪ ]1,+∞[

g ◦ f : [−∞,−1]∪]1,+∞[−→ R , g ◦ f(x) = g(f(x)) =
√

f(x) =


√
x2 − 1 si

x≤−1︷ ︸︸ ︷
x ≤ 1√

1

x
si x > 1

g ◦ f :]−∞,−1]∪]1,+∞[−→ R , g ◦ f(x) =


√

x2 − 1 si x ≤ −1√
1

x
si x > 1
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6. Si f : R −→ R, f(x) =

{
x si x < 0

x2 si x ≥ 0
y g : R −→ R , g(x) =

x + |x|
2

Determinar el dominio y la regla de asignación de:

a) f ◦ g b) g ◦ f

Solución: Para a) Dom(f ◦ g) = {x ∈ Dom(g) | g(x) ∈ Dom(f)} = {x ∈ R | x + |x|
2

∈ R}

Dom(f ◦ g) = R

f ◦ g : R −→ R , f ◦ g(x) = f(g(x)) =

{
g(x) si g(x) < 0

(g(x))2 si g(x) ≥ 0
=


x + |x|

2
si

x + |x|
2

< 0(
x + |x|

2

)2

si
x + |x|

2
≥ 0

Se puede verificar que x + |x| ≥ 0 (hágalo); luego:

f ◦ g : R −→ R , f ◦ g(x) =

(
x + |x|

2

)2

=
x2 + 2x|x|+ |x|2

4
=

x2 + 2x|x|+ x2

4
=

2x2 + 2x|x|
4

f ◦ g : R −→ R , f ◦ g(x) =
x2 + x|x|

2

Para b):

Dom(g ◦ f) = {x ∈ Dom(f) | f(x) ∈ Dom(g)} = {x ∈ R | (x ∈ R ∧ x < 0) ∨ (x2 ∈ R ∧ x ≥ 0)}

= {x ∈ R | x < 0 ∨ x ≥ 0} −→ Dom(g ◦ f) = R

g ◦ f : R −→ R , g ◦ f(x) = g(f(x)) =
f(x) + |f(x)|

2
=


x + |x|

2
si x < 0

x2 + |x2|
2

si x ≥ 0
=

0 si x < 0

x2 + x2

2
si x ≥ 0

g ◦ f : R −→ R , g ◦ f(x) =

{
0 si x < 0

x2 si x ≥ 0
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